INTRODUCTION
Because Cs 137 is one of the major long-lived products of nuclear fission, there is a growing interest in the uptake of cesium by plants and its subsequent introduction into food chains. At the same time. the fact that Cs is readily absorbed by plants from culture solutions makes it useful in studies of the general aspects of ion uptake. Its use has the additional advantage that the initial cesium content of the tissue is essentially zero.
The purpose of the following study was to establish some fundamental relationships in Cs absorption such as the influence of external Cs concentration, the influence of lou-temperature and anoxybiosis, and the interaction with other mono-and divalent cations.
MATERIAL AND METHODS
Excised root material from Tennessee Winter barley, 1956 crop, prepared as described by Jacobson et al (1950) , was used for these experiments.
Unless otherwise stated, 1 g (fresh wt) of root material in 3.5 liters of solution was used. To avoid absorption of Cs by glass at low concentrations, practically all experiments were performed in polyethylene bottles. During the absorption period the solutions were aerated with compressed air from the laboratory supply and kept at 250 C by immersion in a waterbath. The initial pH of all solutions was 5.5. In a few cases it was necessary to add some alkali for maintaining pH during the experiment; this caused negligible changes in the cation concentration(s).
At the end of an experiment the roots were separated from the solutions by means of a nylon mesh filter, washed with distilled water for about ten seconds, dried in a thermostat at 1050 C, and ashed at 550°C in a period of 20 minutes. The ash was digested with 1 N HCl on a steambath for about 20 minutes and filtered. The filtrate was evaporated to dryness on a steambath and the residue was redissolved in 10 ml of dilute HCl. In this way sufficiently high Cs concentrations were obtained to allow accurate determination with the Beckman flame photometer (model DU). The wavelength used was 852 my and the slit width was 0.03 mm throughout. The calibration graph used for interpolation was derived from eight standard solutions ranging from 0.1 to 0.8 meq/liter and appeared to be linear in this range.
Since steady state rates of Cs uptake were to be determined, it was important to exclude rapid initial equilibrations. This initial stage appeared to be brief (5 min or less) both at 5 meq/l and at 0.01 meq/1 Cs (see fig 1) . Therefore where steady state rates were derived, the experiments were carried out using two absorption periods, one 3 or 1Y2 hours and the other Y hour, and the steady state uptake for 2X or 1 hour, respectively, was obtained by subtraction. At low rates of Cs uptake this procedure sometimes led to slightly negative values for Cs absorption (cf. fig 4A) .
Because at very low Cs concentrations there is still a high rate of Cs uptake, in a number of cases the roots had to be transferred to fresh solutions one or two times during the experiment to avoid an appreciable decrease in the concentration of the culture solution.
Experiments at low temperature (10 C) were run in a cold room. Where anoxybiosis was required, N., was fig 2A) . However, this behavior in the range of a few tenths of a meq/l appears to be only a matter of the interval of concentration considered. Experiments at higher concentrations (up to 75 meq/l) disclosed a further rise in the rate of Cs uptake with concentration (see fig 2B) .
The influence of low temperature and anoxybiosis on Cs absorption was studied at a concentration of 0.1 and of 5 meq/l. At an external Cs concentration of 5 meq/l a considerable rate of Cs absorption was observed both at 10 C and in a N2 atmosphere (see fig 3A) . At the same time there was a considerable loss of internal K from the tissue during anoxybiosis (see fig 3B) .
At a concentration of 0.1 meq,'l Cs absorption was completely checked, however, by O2 exclusion after the 1st hour ( fig 3B) . The In the other experiments, the interference by other mono-and divalent cations with Cs absorption in the range of low concentrations (from 0.0 to 0.1 meq/l) was studied. The concentration of the interfering ions was 0.1 meq/1 throughout. As the capacity for Cs absorption differs somewhat for different sets of roots, a special experiment was performed in order to put the interference curves on a comparable basis. In this experiment one set of roots was used to compare Cs absorption from solutions without and with 0.1 meq/1 of the interfering ions. The ratios computedl were used in constructing figures 4A and 4B. This procedure is based on the assumption that although the magnitude of the Cs absorption varies somewhat from one set of roots to another, the shape of the absorption isotherm is not altered.
There appeared to be a strong inhibition of Cs uptake in the presence of K and, to a somewhat less extent, in the presence of Rb (see fig 4A) . Also NH4 had a weak inhibiting effect Cn Cs absorption.
In all three cases there was a clear change in the general shape of the absorption curve.
If Na, Li, Ca, or Mg was added, however, the shape of the absorption curve was unaffected but in some cases the overall absorption capacity changed (see fig 4B) . It was somewhat lower in the presence of Na and somewhat higher in the presence of Ca. Li did not affect it, and the effect of MX1g was within the experimental error.
As for the simultaneous absorption of the interfering ion (see fig 4C) However, we cannot explain on the basis of this assumption why the still quite considerable rate of Cs absorption (1 meq,/kg fr. wt/hr) at low temperature andl (luring anoxybiosis did not decrease with tinme as didl the rate of K loss. A practically constant rate of exchange would require a much larger bulk of exchanigeable ions than can be actually present in this tissue.
The specificity of the mechanism responsible for Cs absorption at low concentrations appeared to be small. In fact it is obvious that Cs will be transported by a mieclhanisnm transporting one or more other ionspecies in a normal nutritional environment. It is mlost likely that Cs makes use of the mechanism transporting K since both K and Rb strongly inhibited Cs uptake in a way to be expected in the case of a direct comlpetition for the same binding site. This conclusiOI is supported by the work of Collander (1937) w-ho found( that K, Rb, and Cs are absorbed at about the samiie rate by a variety of plants. Epstein and Hagen (1952) conclude likewise that K, Rb, and Cs are bound by the same reactive centers in barley. Their experiments were performed at much higher concentrations (1-10 meq/1), however, so that a comparisoin X-ith their results might be rightly questioned. (fig 4C) . A similar observation is mentioned by Sutcliffe (1956 Sutcliffe ( , 1957 ).
This phenomenon certainly needs further attention because it conflicts with the usually applied competition kinetics. It is likewise dlifficult to explain the decrease in the rate of Na absorption with increasing Cs concentration ( fig 4C) . The initial Na content of the tissue was about one meq/kg fr. wt. The interference by other mono-and divalent cations with Cs absorption in the concentration range from 0.0 to 0.1 meq/1 was studied. K, Rb, and to a less extent NH4 inhibited Cs uptake in a way suggesting competition for the same binding site. Li and Mg had little effect on Cs absorption; Na and Ca only affected the overall absorption capacity for Cs; Na in a negative and Ca in a positive sense.
